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Abstract—Changes of phase mass fraction and particle size distribution were experimentally studied for

the transformation from vaterite to calcite in the calcium carbonate precipitation. The transformation rate

equation and constant were determined. A method was also proposed for calculation of the particle size
distribution during the phase change. The calculated particle size distribution agrees with the experimental

data which are nearly time invariant.
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Fig. 1. Scanning electron micrographs of calcium carbo-
nate particles(a, 10 min; b, 20 min; ¢, 100 min).
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Fig. 2. Calcite mass fraction as a function of time.
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Table 1. Summary of physical constants

Property Calcite Vaterite
k. 0.6 0.6

k, 30 3.0
p/(g cm™3) 2.71 2.93
—log(Ky) 848 791
Table 2. Rate constants

f:‘;:z:n M oMo/t ky/(107g/mMomin)
0.0125* 21 0.16

0.04 0.163 1.12

0.07 0.182 0.70

*due to Ogino et al.[1]
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Fig. 3. Comparison of calculated and experimental crystal
size distribution for initial concentration of 0.04
M.
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Fig. 4. Comparison of calculated and experimental crystal
size distribution for initial concentration of 0.07
M.
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f. :a function of supersaturation as defined by eq.
(12)

G :growth rate of calcite

K, :solubility product

k, :growth rate constant

k, :phase transition rate constant

k. :conversion factor from the 2nd moment to sur-
face area

k, :conversion factor from the 3rd moment to vol-
ume

L  :size of crystal

M :molality concentrate

M® : the second moment

n :particle size distribution function
s :surface area

W :mass of crystal

W, :total mass of crystal

a :a constant defined by eq. (17)
p. :density of crystal

St}

¢ :calcite

c¢0 :initial condition for calcite
v :vaterite

v0 :initial condition for vaterite
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